The aim of this paper is to describe a unique and unusual case of concomitant appearance of morphological dental anomalies in the maxillary anterior region, along with its management in a patient with no systemic abnormality. This case report describes the clinical and radiographic features of talon cusp, dens invaginatus, shovel-shaped incisors and a supernumerary tooth occurring in a single patient, which is a rare presentation. All 4 permanent maxillary incisors had dens invaginatus, the permanent maxillary canines showed the presence of talon cusps, the permanent maxillary central incisors were shovel-shaped and an erupted mesiodens was also observed. Treatment included restorative, surgical and orthodontic approaches.
INTRODUCTION
Morphological dental anomalies of the permanent teeth are seen to occur frequently; however, multiple anomalies in a single patient are relatively uncommon. The simultaneous occurrence of multiple abnormalities involving groups of teeth or the entire dentition may be genetically determined and can be associated with specific syndromes. 1, 2 Most arise sporadically and some, including those of shape and size, may be the result of environmental factors acting during the morphodifferentiation stage of tooth formation. 3 The dental literature contains reports of concomitant occurrence of talon cusp and dens invaginatus, talon cusp, shovel shaped incisors and mesiodens and, dens invaginatus and mesiodens. [4] [5] [6] [7] [8] [9] No mention has been made, so far, of the occurrence of all 4 together in a single patient.
What follows is a report of an unusual concurrent occurrence of different morphological dental anomalies in several teeth of a single patient. It describes shovelshaped maxillary central incisors, bilateral dens invaginatus in permanent maxillary incisors, bilateral talon cusps in maxillary canines and mesiodens in a 14-year-old boy.
CASE-REPORT
A 14 year-old boy visited our pediatric dental service, with a complaint of mal-aligned front teeth. The past medical and family histories were not relevant.
The boy appeared well-nourished with a normal build. Intraoral examination ( Fig. 1 and 2 ) revealed a permanent dentition with all teeth erupted up to the second molars. The molar relation was Angle's class I on the left side but not possible to determine for the right side because of a grossly destructed permanent mandibular right first molar. The lower anterior teeth were mildly crowded and maxillary anteriors proclined. The permanent maxillary right central incisor was deflected more labially in the arch (overjet = 10 mm) than its counterpart on the left side (overjet = 6 mm) due to the presence of an erupted, conical mesiodens (Fig.3 ).
All 4 maxillary incisors exhibited deep lingual pits characteristic of dens invaginatus. The maxillary central incisors were shovel-shaped. The maxillary canines were observed to have prominent cingula which was consistent with the diagnosis of talon cusp type III (Hattabs classification). 10 The anomalous cusps were not reported to interfere with speech, mastication or occlusion. A supernumerary tooth with a conical crown was seen between the maxillary central incisors positioned slightly closer to the right central incisor. The oral mucosa appeared normal with minimal inflammatory changes. Other intraoral findings included a grossly decayed mandibular right first permanent molar with resultant mesial drifting of the second molar and space loss. Initial distal class II caries was evident on the permanent maxillary left second premolar and class I caries on permanent mandibular left first molar.
Intraoral periapical radiograph (Fig. 4 ) of the maxillary incisors revealed radiopaque invaginations from the lingual pits which were confined to the crowns of the teeth. These invaginations were of the enamel-lined minor form, within the confines of the crown and not extending beyond the cemento-enamel junction, which was consistent with the diagnosis of a dens invaginatus type I (Oehlers classification). 11 The radiograph also showed the mesiodens as having a straight, tapered root. Intraoral periapical radiographs of the maxillary canines exposed the talon cusps as typical inverted cones with enamel and dentine layers and pulp horns extending only into the base of the cusps. The patient was clinically asymptomatic and none of these anomalies was associated with caries, gingivitis or loss of vitality.
In the present case, the palatal pits of the anterior teeth were sealed using composite resin. The maxillary left second premolar and mandibular left first molar were restored with composite resin. The mesiodens was extracted and the buccally-placed maxillary right central incisor was aligned using sectional fixed orthodontics followed by a fixed retainer. The space loss in the region of the mandibular right first permanent molar was regained using a modified NiTi space regainer and a removable prosthesis was placed ( Fig. 5 and 6) 
DISCUSSION
The concurrent existence of multiple dental anomalies has been reported previously, particularly in patients with chromosomal abnormalities who may present with multisystem abnormalities. 12 Multiple dental anomalies have also been reported in patients without generalized abnormality or disease as in this case. An extensive review of the literature has revealed not a single case with a pattern of abnormalities similar to that seen in this patient.
Anomalies such as the talon cusp and dens invaginatus predominantly affect the maxillary incisor region, which is also the most frequent site for supernumerary teeth. Individually, the developmental dental abnormalities affecting the maxillary anterior region are wellcharacterized but their etiology remains unknown. These malformations are genetically determined because they are highly reproducible in shape, show predilection for some racial groups and often occur together. 9 While these anomalies may sometimes compromise pulp vitality they are often asymptomatic incidental findings during routine clinical or radiographic examination, as in the current case. If not recognized early, premature tooth loss may result from communication with the pulp or predisposition to caries, resulting in pulp necrosis and periapical pathosis.
The talon cusp is an accessory cusp-like structure from the cingulum or cemento-enamel junction of maxillary or mandibular anterior teeth in either primary or permanent dentition. Studies have proved that the prevalence of the talon cusp varies considerably between ethnic groups, ranging from 0.06% in Mexican children to 7.7% in Indian children. 13, 14 A review of the dental literature suggests that 75% of talon cusps are seen in the permanent dentition, showing a higher frequency in males and a greater predilection for the maxilla. The maxillary lateral incisor is most often affected in the permanent dentition (67%), followed by the central incisor (24%) and canine (9%). The anomaly is commonly unilateral but 1/5th of cases are bilateral in occurrence. 10, 15 In the present case, bilateral involvement of the canine was observed, which is a rare presentation.
Dens invaginatus is an enamel-lined cavity within a tooth. A dens invaginatus may occur in the coronal part of a tooth or rarely, within the root. The coronal form may range in extent from an incipient pit to significant invagination of the enamel with disruption of the coronal morphology and resulting in direct access for microorganisms between the pulp chamber and the oral cavity. The reported prevalence of adult teeth affected with dens invaginatus is between 0.3% and 10%. 16 Conflicting opinions exist regarding the clinical presentation of the anomaly with some investigators opining that it may be symmetrical, while others describe bilateral invaginations as a rare occurrence. [17] [18] [19] [20] The present case shows a bilateral occurrence with not just 2 but all 4 maxillary incisors involved.
Shovel-shaped incisors, so called because the lingual marginal ridges enclose a fossa, giving the appearance of a "coal shovel", have been considered a Mongoloid trait of the dentition. Shovelling of the incisors is considered to be a polygenic inheritable trait and differs considerably between groups of racial populations but is relatively stable within each group. Presence or absence of shovelling helps in racial identification and in exploration of ancestry. 21 The incidence of shovelling in Saudi Arabians, Pakistanis and Indians is 10-12%. The occurrence of invaginations in shovel-shaped incisors is 11%. 22 Associations of the talon cusp with various anomalies have been reported occasionally in the dental literature such as that with mesiodens, dens invaginatus, supernumerary teeth, dens evaginatus of posterior teeth with palatal invagination or shovel-shaped incisors and hypodontia. 5, 6, [8] [9] [10] 23, 24 But the concomitant occurrence of talon cusp, dens invaginatus, shovel-shaped incisors, and a supernumerary tooth has not yet been reported.
Clinical management of these anomalies varies from case to case. Treatment of dens invaginatus ranges from conservative restoration of the opening to endodontic treatment or extraction. 25 Sequelae of undiagnosed and untreated invaginated teeth include pulp pathosis, eruption delay, cysts and internal resorption. 26, 27 The talon cusp may cause occlusal interference and trap plaque, predisposing to caries, periodontitis and trauma to the tongue. Attrition may expose the central pulp horn, so that conservative management, reduction, coverage and endodontic treatment may all play a role. Also, gradual periodic reduction of the cusp with fluoride as a desensitizing agent along with regular clinical and radiographic follow-up could be beneficial.
2,6,10

CONCLUSION
Dental abnormalities such as those described above must be diagnosed early in order to prevent severe malocclusion and pulpal pathologies. Multidisciplinary approaches, followed by regular monitoring, are important.
